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This Preliminary Amendment cancels, without prejudice, originally-filed 
claims 1-23 in underlying PCT Application No. PCT/DEOO/00537. New claims 24-49 
have been added merely to conform the claims to U.S. Patent and Trademark Office 
practice and standards, and do not add new matter to the application. Furthennore, the 
addition of these new claims in no way addresses any issues of patentability, and the 
new claims are provided to place the application in condition for allowance. 

The amendment to the abstract and the substitute specification are provided 
to conrect grammatical and syntactical errors and othenwise to conform the specification 
and abstract of the above-Identified application to the U.S. Patent and Trademark Office 
practice. No new matter has been introduced to the application. 

The amendments to the "Abstract" and "Claims" are reflected in the attached 
"Version With Marked Changes Made." 



Favorable consideration on the merits is respectfully requested. 
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Bradley B. Geist 
Reg. No. 27,551 



BAKER BOTTS L.L.P. 
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Version With Marked Changes Made 

We claim: 



— A — Dcagoing — high opccd — ship — having — an — electrical — atcering 
propeller which hao — a polyphaoc — electric — ffi otor which i rs — mounted 
under — fehe — atern — e€ — fehe — ship — ¥^ra — a — ohaf t — which — ea^i — rotate — aed 

preferably — has — ferwe — p a rts — i^i — a gondol a l i ke — houoing, — a¥kd — ean — be 

ouppliod with electrical — drive power via a — olipring arrangement , 

aBd — eanft — fee — rotated v i a drive mete^e-s-^ — characterized — ±n — that — the 

Qtcering propeller is mounted in the otern of the ohip via a flat 

collar — b ea ring (7) i~H — the — viei^ni-fey — o f th e o n trer — ski n — fS-H — 

particular above the watcrl ine, with the sl iprin g arrangement — 
being a ce offlmodatcd i-H--trhe— upp er p art — f-^-} — af — the shaft — (^-i — 3-) — afe 
^the — level — — feh^e — annula r bearing — (-7^-7 — and with — the drive motors 
#e-r — fefee — r ot ary — movement — (9) being — physically — small — and — being 
arranged a t least p artial ly in the inteirior of the collar bearing 
(4) ; — in order — fee — achicvQ — a — small — inatal led arrangement — #eae — fehe 
steering propeller. 
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3- ; — 25. The ocagoing — high apccd — ship €ts — olaimod — jr ftaccording to claim 
GharactGrigcd in that 24. wherein the electrical steering propeller is mounted below the 
waterline in the stem of the shin in a ^ondola-Uke housing . 

3r-. — 26. The ooagoing high opccd ship a a Glaimcd in according to claim 1 or 2 , 
GharactcrigGd — ifi — feh:a ^24, wherein the collar bearing -(^?-) — is connected to the 

otructural parto of — the ship— stem via an intermediate coverin g part — (10) , 
poGoibly with^ 

27. The ship according to cl aim 26. wherein the intermediate covering has an annular 
configuration-r4-; — The ocagoing high apGcd ahip ao GlaimGd in Glaim 3, 
QharactGrizGd — — that — fefee — intermediate — covering — part — (10) and is 
connected to the atruotural parto of the ship-^ls stem via a box structure (11) . 

5-; — 28. The ocagoing — high opcGd — ship as — claimed — ar ^according to claim 3-r 
characterized — ift — feteafe -26, wherein the intermediate covering part — (10) , — ift 
particular havina has an annular ohape , configuration and is connected to ^fefeeg double 
bottom (20) of the ship. 

-6-;— 225=The ocagoing high opccd ship ao claimed in according to claim 3-, — 1 or 
•5-7 — charactcriaed — ift — ^¥ta ^26. wherein the mtermediate covering part — (-3r&^ — is 
arranqcd located immediately under fefeeg lowermost cargo deck in the otcrn area, 
that — is — fee — oay, — ifi — roro — ohipo, — immediately under — fehe — car deck 

4- &4- rshiD's stem area. 

7. The ocagoing high opccd ohip aa olaimod in claim 1, — 2-7 — 3-? — — 5- 
or 6, — Gharactcrized in that the ohaft — (^-? — 3^ — is mounted under a 
otccring propeller oealing cover — — in the ohip^o otcrn. 
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-8-; ?fee ocagoing — high opocd ship as GlQimcd ift Glaim l-r 

oharactcrigcd in that the ocaling cover — — io a component of the 
car declc — {-&-) — when the ohip io in the form of a roro ohip. 



■9-: — ¥he — ocagoing — high opccd — ohip — aa — claimed — ifi — claim — 7 — — 8-r 
characterized — in that — fefee — oealing cover — H-) — has — acccso — opcningo 
— individual — applianceo, — ouch ao — feiie — ol ipr ing arrangement — ( 8 ) , 
the drive motoro — f9-) — for the rotary movement, — and other esaontial 
functional element o of the oteering propeller, 

30. The ship according to claim 24, wherein the shaft is mounted under a sealing cover in the 
ship's stem. 

31. The ship as according to claim 30. wherein the se aling cover is a component of a lower 
most cargo deck in the shin's stem. 

32. T he ship according to claim 30. wherein the sealing cover has openings to access 
components of the steering propeller including the slinring. drive motors and other essential 
elements. 

10. The ocacroinq high opcGd 33. The ship as — claimed — ift — eae — ea? 
more of the preceding elaimo, — oharactcriged in that according to claim 
24. wherein the drive motors — for the rotary movement ar e in the form of 
flat radial piston hydraulic motors. 

11. The ocagoing high aDGG d 34. The ship as — claimed — i^^ — eae — 
more of the preceding claimo, — charactorigcd in that according to claim 
24. wherein the collar bearin g ( 7 ) has a toothed rim for the rotary movement on -fefee§ rotatable 
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ring (35) — of the collar bearing^ — (-7^, and tbe§ stationary ring is connectedT — preferably 
directly, to a ohip structural part (31) . of the ship. 

12 . The aeagoing high opccd ahip aa claimed in one or more of the 
preceding claimo, — characteriged in that 35. The ship according to claim 
34, wherein the motors 4^3-) — for the rotary movement are arranged under the collar 
bearing 4^59 — in the shaft upper part (36) , — bcingm d held via supports (37) — and 
enaaqina eneaged via pinions (34) in ^fefee§ rotatable ring (35) of the collar bearin g ( 7 ) . 

13. The oeacroina high opeed 36. The ship ete — claimed — ifi — eae — ea? 
more of the preceding claimo, — Gharacterigod in that according to claim 
33. wherein hydraulic pumps for driving the motors (33 ) — arc arranged in the ohaft 
(36). in particular in the form of p ower pgcka , are located in the shaft. 

11. The oeagoing high opeed chip ao claimed in one or more of the 
preceding claimo, — characterized in that the electrical power for 
the olipring arrangement — is — oupplied via cablea which lead from 
the oide to the alipring arrangement; — in order to achieve a flat 
dooign. 



— The oeagoing high opccd ohip ao claimed in one or more of the 
preceding claimo, — characteriged in that the slipring arrangement 
has — a — connecting — clement — — — connection — e£ — cableo — coming 
from the oide. 



1 6 . The oeagoing high opeed ohip ao claimed in one or more of the 
preceding claimo, — characteriged in that — the electrical — oteering 
propeller — has — at — Icaot — SHe — ian — ifi — fehe — upper part — ^ — e£ — the 
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ohaf t , — in particular to avoid heat accumulationo in the ohaft — tS-r 
3^ — in the region of the auxiliary drivco or the like. 

37. The ship according to claim 24, wherein electrical power for the slipring is supplied via a 
cable which is routed to the slipring arrangement so as to e nable the sealing cover to be smooth. 

38. The ship according to claim 37. wherein the slipring has a connecting element for 
connecting the cable. 

39. The ship according to claim 24, wherein the electrical steering propeller further comprises 
at least one fan located in the upper part of the shaft. 

11. The ocaaoinq high □PGG d 40. The ship as — claimed — ifi — eae — e^? 

more febe — prcGcding claima, charactGriEcd ifi that fefee 

taiBeeas ^according to claim 24. wherein the diameter of the shaft upper part ( 3 ) is at least equal 
to or groator than tho^ winding length of the electric moto r ( 1) . 

1 8 . ThG ooaqoinq high oPGGd 41. The ship — claimed — ifi — eae — aa? 

more of the preceding claima, — GharactcrigGd in that according to claim 
24, wherein the upper part (3) of the otccring propeller sha ft (2, — 3^ is sealed in a 
fire-resistant manner fi-om the ship's lower most deck located above it area . 

10, The ocaqoinq high ODeod 42. The ship a^9 — claimed — ±¥k — eae — ea? 

more of the preceding claimo, — characteriged in that according to claim 
24. wherein the sliprings for supplying power to and monitoring the motor are at least partially 
in the form of concentric sliprings in the olipring arrangement — ( 8 ) 

20. An oeagoing high opeed chip, — in particular aa claimed in one 

ea? — more — — the — preceding — claimo, characteriged — ifi — that — fefee 

olipringo for oupplying power to the electric motor are two phaoe 
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or throQ phaoo oliDrinaa. and in that 1 3. A ship according to claim 24^ 
wherein the sliprings are two-phase or three-phase slipiings and further comprising a junction for 
a motor winding system having more than two or three phases ia mado located behind the 
sliprin g arrangement , — in particular via power ocmiconductoro — in the 
form — — a — local — converter, — which — is — arranged — Brn — fefee — ohaf t — (-S-r 

S^r^ — The Gcagoing high apeed ohip ao claimed in one or more of the 
preceding — claimo, — characteriged — i^i — that — fefee — aeparating — point 
between the upper part — — and the lower part — fS-) — of the ohaft io 
located appro3cimatelv at 44.The shin according to claim 24. wherein the upper part of 
the shaft interfaces the lower part of the shaft at approximately the same level as the outer skin 

46") — fefee — ohip, afid — fehe — oteering — propeller — i-s — preferably 

arranged — se — §e^? — — ifi — fefee — otern — that — fehe — joint — element — is 
located entirely above the waterline , of the ship . 

S3-: — The ocagoing high opeed ohip ao claimed in one or more of the 
preceding claimo, — characterized in that the ocDaratina Doint 45. 

Th e ship according to claim 44. wherein the interface between the upper part 4^-) — and 
the lower part 43^ — of the ohaft io arranged above the ohip ^ of the shaft is 
located above the ship' s outer skin — — a — ohaft — well — ifi — feiie — otern — — feiie 

23. The ocagoing high opeed ohip ao claimed in one or more of the 
preceding — claimo, — characteriged in that — feiie — length of — fehe — ohip 

43-;? — 3-) i-s — dimcnoioncd, — aftd — the — motor — ohaft — — fehe — oteering 

propeller toward the otern io arranged in a rioing manner, — ouch 
that the flow produced by it approximately followo 46. The ship 
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according to claim 24. wherein the shaft of the steering propeller is arranged so that the 
propeller's flow follows approximately the stem profile of the ship. 

47> The ship according to claim 24. wherein the flat collar bearing is located above the ship's 
wateriine. 

48. The ship according to claim 36. wherein the hydraulic Pumps are4 -3-3-) — a^ee 
arranged in the Qhaft — (36) ; — in particular in the form of power packs. 

49. The ship according to claim 43, wherein the junction is made via power semi conductors 
in the form of a local converted located in the shaft. 
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ABSTRACT OF THE DISCLOSURE 
An electrical steering propeller for a seagoing high-speed ship havin g l ■ A aGaaoina 

high opccd ohip having an clQctrical otccring propcllor which haa 

a polvT^ha se electric motor whi ch is moun ted under the stern of the ship via a shaft which can 

rotate and preferably has two parts in a gondola-like housing, and can be supplied with electrical 

drive power via a sl iprin^^ arran gement, and can be rotated v ia drive motors. charaGtcrigcd 

in that w herein the steering propeller is moanted in the stem of the ship via a flat collar 

bearin^p^ (7 ) in the vicinity of the outer sk in (61 in particular above the waterhne> with the slinring 

arrang gj Tien.t (S) bein g ac^^ upper part (3) of the shaftj a-? — 3- 2.3) at the level of 

the annular beaiing (7 ), and with the drive motors f or the rotary movement (9) being phvsicallv 

small and bein^ airan^ed at least partially in the inte rior of the collar bearing ( 4)- — in order 

to achicvG a omall inotallcd arrangement for the steering 

propellGr 
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TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, Manfred Heer and Wolfgang Rzadki, citizens of Germany, 
residing in Diingenheim and Glinde, respectively, whose post office addresses are 
BachstraBe 7, 56761 Dungenheim, Germany and Groothegen 4 E, 21509 Glinde, 
Germany respectively, have invented an improvement im Dcocription 

ElcctricQl — otGoring — propeller — having — a — small — inotalled 
height 

— invention — rclatea — te — afi — electrical — oteering — propeller 
having — a — omall — inatalled — height — — a — aeagoing — high speed 
ohip, — having — a — polyphaoe — electric — motor — which — is — mounted 
under the — atern of — fehe — ohip via a — ohaft which — can rotate 
and preferably hao two part a in a gondola like houoing; — and 
can be — oupplied with electrical — drive power via a alipring 
arrangement , — and can be rotated via drive motora . 

The proopectuo from Gicmeno and Cchottel, — entitled ^^Thc CGP 

Propuloor^^ , Ne-. 159U559 — Q4Q82 , April 1998, diocloGCO — a 

oteering — propeller — which — eaft — be — rotated, in — which — fe^ 

olipringG — fer= — tranomiaoion — — fehe — electrical — drive — power 
are arranged, — in the oame way ao the hydraulic drive mot or o 
^ro^ — fehe — rotary — movement — and — their — hydraulic — pumps , — in — a 
drive — machine — room — (Propulaor — — m) — above — fefee — ctccring 
propeller. — The — cables — aaee — oupplied — fee — fe4ie — oliprings — from 
above . 
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The — object — — fefee — invention — ie — fee — refine — fetee — Icnown — drive 
ouch — that, — ifi — particular — §er — roro — ohipo, — more — opaco — ie 
obtained in the — otcrn of — fei^e — ohip . — In roro ohipo, — by way of 

example, it — i-s — intended — fee — be — poooible — fee — conotruct — a 

continuouo — internal — car dcclc without — fefee — otcrn door — for the 
car deck, — and the — car dcclc itoelf, — having to be — raiood. — 
this — caoc, — as — before , — adequate — capabilitico — §e^= — repair and 

maintenance a hould — be — provided. i« thia caoo, ife ie 

intended to be poooible to dcoign th e conditiono downatream 
from the — o tcrn to — optimize — the drag, — taking account of — ^he- 

flow conditions resulting from fefee «^e ef otoering 

propellero . 

— obj e ct — is — achieve d — ifi — that — fefee — otccring — propeller — 
mounted in the — otcrn of the ohip via a — flat collar bearing 
in the vicinity of — the outer okin, — in particular above the 
waterline, with the olipring arrangement being 

accommodated in the upper part of the ohaft at the level of 
the — annular — bearing, — and — with — fefee — drive — motoro — ier — fefee 
rotary — movement — being — phyoically — omall — and — being — arranged 
afe^ — leaot — partially — ifi — fefee — interior — ef — fefee — collar bearing. 
Thio — reoulto — i^i — fefee — omall — inotallcd — arrangement , — dcoired 
according — fee — fefee — invention, — §e^^ — fefee — electrical — otccring 

propeller. Admittedly, afe f irot , i-fe appears fee be 

impoooible — fee — accommodate — fefee — olipringo — and — fefee — drive 
motoro — #e^e — fefee — rotary — movement — etc . — irn — fefee — upper — part — e# 
the ohaft with ito — ''rotating bearing'' — conotriction, — oo that 

ife ie otill poooible fee — produce — a — paoaage — downward . 

However, — fefee — invention io — fcaoiblc by optimizing the — aizco 

ef aii fefee parto and by largely diopenoing with 

horizontally running otruto. — Thio malceo — it poooible to move 
the drive motoro for the rotary movement to the area under 
the olipring arrangement. 
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5%e — flat — collar — bearing — eeft — fee — arranged — both — above — fefee 
watcrlinc — and, — alternatively, — below — febe — waterline . — ifi — fe4^ 

ease an arrangement below fefee waterline , i-fe is 

advantageouoly ]cept art an increaoed preaoure . 

arrangement dioeloocd Canadian Patent Specification 

1.311.657, with — the — ohaf t — entering — the — ohip — below — the 

waterline — and — an — internal — cxtcnoion — — the — ohaf t — to — above 
the — waterline , — — conoiderably — Icoo — advantageouo . — This — eaft 
rcoult in acawatcr entering the interior of the bearing. 

^ — the — ohaf t — it — mounted in a — large diameter — collar bearing 

above the — waterline, with — the — bearing — diameter — being 

approximately — equal — te — e^^ — greater — than — the — winding — length 
— the — electric — motor, — thio — reoulta, — eopecially — wh e n , — et& 

advantageouoly — proposed, the — collar — bearing — also — has — a 

large — internal — diameter, — in the upper part — e£ — the — ohaft of 
the — oteering — propeller — being — se — roomy — that — the — olipring 

arrangement , whooe oize has been optimized, and the 

rotating motoro — ean — be — accommodated — completely — inoide — itr-r 
^t — io thuo highly advantageouoly poooible to diopenoe with 
a — oeparatc — machine — room above — tiie — oteering — propeller, — a^d 
inotalled — heigh t — eafi — be — oaved. — ?%e — collar — bearing — eafi — be 
arranged directly under the car dcclc. 

^ — thio — caoe, — it — is — advantageouo — §e^? — trfee — ohaft — to have — a 

ohaft — upper — part — which — is — arranged — above the — chip' o 

waterline , — afid — which — is — largely — arranged — reccoocd — ifi — fefee 
ohip^ o — atern> — Thio — very — advantageouoly — rooulto — ifi — aii — the 
major — parto — ef — t-he — rotating — drive — being — arranged — i« — a 
protected manner outoide the water flowing around the hull. 
— the — height — — the — ohaft — lower — part — mi — thio — caoe 

corrcopondo — approximately — fee — fehe — gondola — diameter, thio 

reoulto in a very phyoically omall drive overall, — oinco the 
high opeed — double — propeller — intended — #e^? — tise — make a — it 
poooiblc — fee — choooc — relatively — omall — propeller — diamctcro . 
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Thio — advantagcouoly — allows — a — drive — fee — fee — produced — ie^e 

3hallow draft ohipo, — configured according to the invention. 

ELECTRICAL STEERING PROPELLER 
HAVING A SMALL INSTALLED HEIGHT 

of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 
[00011 The present invention relates to a seagoing high-speed ship having an electrical 
steering propeller which has a polyp hase electric motor which is mounted under the stem 
of the ship via a shaft which can rotate and preferably has two parts in a gondola-like 
housing, and can be supplied with electrical drive power via a slipring arrangement which 
can be rotated via drive motors. 

BACKGROUND OF THE INVENTION 

[00021 CA L3 1 1 .637 A discloses a corrcoDondina an electrical steering propeUer— 
whoae shaft io tubular. — The alipring body io located above 
the ohaft, — incidc the ohip . having a tubular shaft inside the ship with a 
slipring body located above the shaft. Ihe.mxiS[3[g^^ 

entitled ^^Thc SSP rropulaor^' . Mo. "The SSP Propulsor", No. 159U559 04982. 
AjjrjJ 1 99 8. also discloses a steering pr opeller which can be rotated, in which tlie sliprings 
f or tra n .sn]ii. s.. si.on,. .a^ the j ;.Le.e.h ^^ drive p o w er are a rranged^ — j^^jhe la me WciY....a$ the 
hydraulic drive motors for the rotary movement and their hydraulic 
pumpo t w ith their hvdrauhc pmnps located in a drive machine room (Propulsor 500 m) 
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above the steering propeller. The Gablco Cables located from above are supplied to 
thesliprings from above . 

SUMMARY OF THE INVENTION 

[00031 The object of the present invention is to refine known drives such that^ be 
objoot of the invention ig to rofinc the known drive ouch 
that , — in particular for roro ohipo. more space is obtained in the stem 
gf the ship. In roro ohipo, by way of example, it io intended to 
be POO o ibl G This is particularly important in Roro-ships where it is desirable to 
construct a continuous internal car deck without the stern door for the car deck, a aetor 
the car deck itself having to be raised. In thia caQc . — as before. It is also 
important to retain adeguiaej^aiia^^^ ohould be . It is 

a further object to design p rovided. In thia caaa. it ia intended to 
be poaoible to dcoign the g midlliom^^^^ 

drag, taking into account opt imi ze the drag . — taking account of the flow 
conditions resulting Irom the use of steerin g prop ellers. 

[00041 These objects are achieved b v mounting the steering prop elle rThc obioet ia 
achieved in that the oteering propeller io mounted in the stern of 
dlg^=ILYijOJ^ n parti cul ar 

above the waterline, with the olipring arrangement being and 
preferably above the waterline. The slinring arrangement is accommodated in t he upper 
P^oflboha^ bearing, and with the drive motors for the 

rot aiy„nioj^e^^^ small an A being airanged at least pailially in the 
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interior of tiiie collar bearing ^ in order to achieve a small installed an'angemeiit for the 
otccring propeller. Thio rcoulto in the omall inQtallcd 
arrangement, dcoired according to the invention, — for the 
elech'ical steering pr0 2gllg L Admittedly, at firat, — it aPDoaro While at 
first blush it mav app ear to be impossibl e to accommodate the sliprings and the drive 
rootors ^for the rotary movement etc. intheupDerpail of the shaft with 
ita ^^rotating bearing" conotriction, — ao that it ia otill 
po33ible to produce a paogage downward. However, — fehe 
invention io due to the construction of its "rotating bearing" and still provide a 
downward passage, the invention is ma de feasible. bx.o pli.mi 

and bv lai^g elv dispensin g with horizontally running struts. This makes it possible to 
move the drive motors for the rotary movement to the area under the sliprin g 
arrangements 

f 00051 T h e Ja^^^^^^^ be arranged both ab o ve fee \^^^^^ 

alternatively, below the waterline. below the waterline. In the case of 
an an'angement belo w the wa terline, it io advantagooualy kept at an 
increaaed preaoure. The is advantageous to maintain an increased pressure. 
However, t he an-ange nienLdisc.to ^^ 1.311. 657A, with the ahaft 

entering the ahip below the waterline and an internal 
extension of the ahaft to above the waterline ; — ±b- 
conoiderably leoo advantageouo . Thia can reoult in oeawater 
entering the interior of the bearing. L31L657A. where the shaft 

enters the ship below t he waterline with an internal extension of the shaft above the 
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waterline, is considerably less advantageous since seawater can enter the interior of the 
bearing. 

[00061 Where the shaft is mounted in a large-diameter collar bearing above the waterline. 
and the bearing diameter is aoproximatelv equal to or greater than the winding length of 
the electric moton this results in the upper part of the shaft of the steering propeller being 
sufficiently spacious that the shoring arrangement and the rotating motors can be 
accommodated completely inside the shaft. This is especially true when the collar 
bearing also has a large intemal diameter. Accordingly^ it is possible to dispense with a 
separate machine room above the steering propeller with a concomitant saving in 
installed height. The collar bearing can be arranged directly under the car deck. 

100071 A further rGfincmcnt of the invention providca for the 
drive motora for the rotary movcment T he present invention ftirther 
provides for the drive motors to be in the form of flat hydraulic radial piston motors. 
This results in a particularly advantageous configuration of the rotating motors , with 
since they have small dimensions and a large torque. 

[00081 Th e present invention advantageously provides for the possibility of 
connecting the shaft to the ship-^*s hull via an intermediate covering part immediately 
under the lowermost cargo deck in the ste m area , for example the car deck in the case 
of roro R omzships. Such a omall^ intermediate covering part, which may also be 
in the form of an annular disk, advantageously results in the capabi 1 i t y abihty to 
install the electrical steering propeller such that it is both particularly stable and 
■irs— physically small. The intermediate covering part can be arranged in the stem area 
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both via mounting elements-? — for Gxamplo such as boxes, and directl y, for 
Qxamplo by fitting it on fei=tetoa double bottom. It is particularly advantageous in the 
caseof Roro-ships rarticularlv^ in the Gaoc of roro ohipa . — it ia 
in thia caoo advantaaQoua if the shaft is mounted under a steerinii propeller 
sealing cover in the ship-^^s stern, with the sealine covor advantaaoouol v cover 
Min&„acQmao when the ohip io in the form of a 

roro ship . . This results in particularly good utilization of the physical height 
available in the ster n of the ship, which allov^^s ve hicles to be driven directly onto the 
innei i cadeckviaj^ Ihkall<y!^..M 

length of thff shin^tlmj^igg ult ing in prcvioualy impoooibly good significantlv 
improved space uti lizMion foLt^^^ F ull u tili.z.ation.MA^^ 

area is likewise ensured, in which case the capstan drives etc> can advantageously be 
an-anged under the weather — deck in order to enlarge the usable area> 



Particularly in the caac of roro ohips, — 3rfe — is — in this case 
advantagcQuo — iri — fcfee — s ha ft — i-s — mounted — under — a — atocri -Hej- 

propeller — acaling — cover — ±^ — fete — ohip' a — stern, with — fehe 

Dealin g — cover — advantageouoly being — a — comp o n e n t — — fete — ear 
deck — when — fete — ahip — — — fete — form — e£ — a — roro — ohip. — Thio 
re e ulfea — ±^ — pe^efe-iebrirarrty- — geed — u- feili -z- afei -eH — e# — fete — phy sical 
height available in the stern of the 

ahip, — which allowo v e h ic l e s — fee b e — driv en d ir ectly onto — fete 

inner car deck via the otcrn door. Thio allowo the car deck 
to be uocd over the full length of thC ' o hip> — thus re s u lting 
— previously — impossibly — good — space — utilization — §e5i? — fete 
main car deck. Full ut i li za tion of the weather deck area is 
1 ikcwisc ensured, — in which case the capstan drives etc. — eetB: 
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Qdvantagoouoly be — arranged under — the weather deck — ifi — order 
to enlarge the uoablc area. 

[00091 A rcf incmcnt p referred embodiment of the present invention providcai g 
■ge ^where the sealing cover to havc is provided with access openings to individual 
app 1 i anc e o components in the steering propeller, for example^ to the slipring 
arrangement, to the drive motors for the rotary movement^ and to other 
essential functional elements. Thuo, advantagcouolyi — there is no This 
ehminates the need to remove the sealing cover in the car deck ^ea ewhile performing 
servicing work and minor repairs, since the corrcaponding 

gpp 1 i anc e o components ca n inotead be accessed via acceaa the openings lilce 
manhole a . 

[00101 ¥h eFurther, the present invention in thia caae advantageously 
provides for the upper part of the steering propeller to be sealed in a fire-resistant manner 
from the lowermost deck in the stem area. This advantageoualy makes it possible 
to comply with the safety requirements for roro Roro or ropa3 cR opax ships- without 
needing to modify the advantageous configuration^ of the electrical steeri ng propeller 
which^^fl^ requires a minimal installed heigh t, of the electrical ateering 
propeller . 

[0011] 

The invention — f -- Hr - fehe - rm e-£^ — provides §e3? — the — electrical 

ateering propeller — that — the — alipringa — §e^^ — aupplying — power 
fee — and monitorin g — the — motor are — at — least — partially — ifi — the 
form — — concentric — alipringa > Thia — reaulta — in — a — amall 
physical shape for the power aupply and aignal tranamiaaion 
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component o . — Feae — electric — motoro having — more — than — 3 — phaoco , 

#e-3? — example — §eae — 6 phaoc — e^^ — 12 phaoc — electric — motoro, — ae 

well — as — §^ — split — electric — motoro, — fefee — invention — ift — this 

caoe providco — in particular — — the power — oupply olipringo 

to b e designed to ha ve only 3 — phaoco — a ^d f e ae— a — g-HBretion to 

a motor winding oyotcm having more than 3 phaoco 

[00121 The present ¥ he — inven tion fiirthennore provides #e ^thc electrical steering 

propeller that thc w ith sliprines for supplying power to and nionitoring the motor 

which are at least partially in the fonn of concen tric sliprings. Thi s results in a small 

physical shape for fehe —power supply and signal transmission components.- ^^^ 

clcGtric For electrical motors havina; more than 3 phaoco , — for example 

•§ejg ^three phases, for example 6-phase or 12ipha$e elect nc^^ 

electric motors, the present invention provides motora . — the invention in thio 
Gaoc providco in particula r for the power supply sliprings to be designed to 
haye only 3 Dhaocat hree phases, a nd for a iunction to a motor winding s ystem having 
nioretlian _ 3 phaoco three phases to be made behind the shpring arrangement via 
power semiconductors, which form a local converter and arc arranged in the shaft. 
It is thus also possible to supply power to polyphase or split electric motors with a 
physically small, relatively oimolc simplv slipring body. This considerably simplifies 
the construction-r and considerably reduces the physical height of the shpring 
arrangement. Polyphase winding systems can thus be supplied with electrical power in 
a controlled, advantageous manner. The power oemi conduct oro semi-conductors 
can highly advantagcouoly by wcllb g cooled via heat dissipation elements 
which are connected to the shaft casings — which io well cooled by the seawater 
flowing around it. 
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[00131 The cables for power transmission are advantageously routed from the side to the 
slipring arrangement of the shaft. Thia admittodl v While this requires a separate 
connecting element on the slipring arrangement-r-^ ^ghethe additional costs incurred as a 
result of this ar e, however, more than compensated for by the gain in space. The 
connecting element can advantageously run between the vehicle lanes on the car deck of 
a roro ^ miship. This therefore does not detract from the small installed height of 
the steering propeller. 

As a result of the arrangement of the drives for the rotary movement and for the slipring 
body etc . in the shaft upper part, thooe muot be — riaaunal t hev are close to the 
auxiliary appliances in the shaft, for example the bilge pimips and oil pimips^ etc. If 
required, power semiconductors are also located in this area, since the lower shaft part is 
designed to be narrow to assist the flow 4and also aotina act as a rudder-)-. — 
Further, since it is impossible to prevent heat accumulations from being formed-: — Thio 
io overcome by arranging^ at least one fa n can be arranged in the upper part of 
the shaft, which allows air to circulate in the efea#fc — up^pe^e — g?ar - fc-v — effid — 3tr# 
noceoaary aloo allowo air to be interchanged, shaft upper part, and 
if necessary, also allows air to be interchaniyed. 

The — invention — furthermore — advantageouoly — provide o — §03? — the 
tranoition — from — fehe — upper — part — fee — fehe — lower — part — ei — fehe 
ahaf t to be located at the o ame level as "the outer skin of 
the — ohip, — preferably — entirely — above — the — watorlinc> The 
flange between the upper part and lower part 
^00141 of the ahipln a fiirther preferr e d embodiment of the present invention.T he 

invention furthermore advantaqeouolv providea for the transition 

fnimjM upj ]! .e^ ^ ^^ of tlie shaft feemay be located at the same 

^£i>^mjlaa^i^l^^ The flange between 

tlieiippcr pan and lower part of the shaft can thus be removed from the flow around the 
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hull, thus qIoo allowing the shaft to be replaced with the electric motor for repairsT- 
without any need for the ship to be docked. For rehably "dry" replacement, it is 
sufficient for the ship to be trimmed bow-down. 

fOOlSl Ahi vet a further rof inGmcnt preferred embodiment of the invention 
providco for^ the motor shaft of the steering propeller to bci g inclined at an angle 
matched approximately to the stem profile of the ship. This results in a 
particularly advantagcouo downstream flow in the stem area of the shipv 
which highly advantagcouoly makes use of the flow- accelerated by the 
propellers-r to reduce the stem drag of the ship. The steering propeller according to the 
present invention can thc nt hus be arranged right at the stem without causing anv 
disadvantageous effects on the flow. This advantageous configuration results in the 
maximum amount of space being gained. Thus, overall, not only does the use of the 
steering propeller according to the invention, with a small installed height, result in better 
utilization of the space available in the stem area of the ship's hull, but there is also no 
deterioration in the flow in the stem area in comparison to conventional steering 
propellers arranged more deeply under the ship. 

BRIEF DESCRIPTION OF THE DRAWINGS 

r00161 The invention will bci § explained below in fReae egreater detail with reference 

to the drawings f ronu n which-7 — in the oamc way ao from the dependent 
claima, — further dctailo that arc ooocntial to the invention 
will become evident. — In detail : 
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Figure 1 — ohowo a is a side view of the steering propeller according to 
the invention wjrfe feillustrating its space-saving installatio n that oGGUpica 
very little apace, — from the oidc,; 

Figure 2 — &hew & is a rearview of a double steering propeller 
arrangement in the stem area of the ship-? — from aotcrn;; 

Figure 3 — ahew & is an overhead view of the double steering propeller 
arrangement illustrated in Figure S-t — from above, 2 l 

Figure 4 — ohowo is a side view of the aha ft upper part — of the shaft 
with the cable supply at the sidci — from the oidc. ; 

Figure 5 — shows is a top view of the shaft upper par t of the shaft as 
shown in Figure 4^ — from above, 4 ; and 

Figure 6 — sfeew e is a view of a compressed section through a collar 
bearing arrangement with h aving a particularly small installed height. 



Figure — 1 — ohowo — a — roro — e^^ — ropax — application — with — a — very 
omall — installed height between the outer akin 6 and the car 
deck — 5-r- Alrl — trhe — eefflp oncnto — — fehe — el-ee - t-ri - eal — otccring 
propeller, — with the exception of — the shaft — 3 — and the motor 
part 1, — arc fitted into thio omall inotallcd height > 

¥he — following — meaoureo — e^ee — taken, — by — way — ^€ — example, — ift 

order to achieve the fit described above : 

DETAILED DESCRIPTION OF THE DRAWINGS 
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[00171 A amall Figure 1 shows a Roro or Ropax ship application having a Fiaurc 1 
ahowo a roro or ropax appliGation with a vorv small installed 
heieht between the ship's outer skin 6 and the car deck 5. All the components of the 
electiical steering pro peller, with the exce ption of the shaft 2 and the motor pail L are 
fitted into arranged in this small ins talled hei ght. Bv wav of example, this is 
achieved bv an intermediate covering part 10, poooibl v which can even be in the form 
of an annular disk-? — ie inserted between the outer skin 6 of the ship and the car deck 5, 
wjrfe feand which has the steering propeller being m ounted on it thereon . The 
stationary parts of the collar bearing 7 are arranged above the intermediate covering part 
10. A cover 4, which is advantaqcouolv p referablv sealed in a fire-resistant 
maimer, is installed in the car deck 5, through which the steering propeller unit located 
underneath is accessible. Various small covers (fte fenow shown) which provide easy 
access to the major functional parts of the steering propeller are inserted into this — 
large — the larger cover— 4n—^The slipring arrangement 8 and the rotating motors 9 
are very largely located in the interior of the collar bearing 7 and in the shaft upper 
part 3. The collar bearing 7, together with the intermediate covering part 10 (which is 
physically particularly small here )- is advantagcouoly arranged in the 
stem of the ship, via a box structure 1 1 . 

[0018] The large cover 4 can bei s supported directly or indirectly on the 
intermediate covering part 10, so that the space under the cover 4 has a very small 
physical height, and the overall installed height is thus optimally low. The A bending- 
resistant power suppIv cabl e can advanta geously be routed to the slipring arran^rement 8 
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from the side, so that the co ver 4 is smooth and can be m ounted directly above the 
slipring ar rangementT- 8. 

[0019] 

oupply cable — can advantageously be — routed to — fcfee — olipring 

arrangement — from the — aide, — &e — that — fefee — cover — 4 — irs — omooth 

and can be mounted directly above the olipring arrangement. 
f00201 The steering propeller itself is advantageously inclined such that its drive axis 

runs at a rising angle to the rear. This improves the downstream flowy even if the stem 

is short. In this case, the separating flange between the upper part of the steering 

propeller 3 and the shaft may be located approximately at the same level as the outer skin 

so that, if the steering propeller is arranged relatively far to the stem, and it is physically 

short, no flange parts need be arranged in the flow around the hull. 

f00211 The cover 4 is advantageously provided with a fire-resistant seal so that- in the 
event of a fire in this part of the drive system- there is no risk to the car decks located 
above it. Conversely, the operation of the drive system is not adversely affected by a 
fire on the car deck, and the ship can still be propelled. 

The low height between the intermediate covering part l^and the cover 4 is also 
achieved by using flat radial piston hydrauUc motors for the azimuth drive. The 
medium voltage for the main motor, the low voltage for the auxiliary systems^ and the 
signals for control/regulation of the motor are transmitted via the electrical slipring 
arrangement 8, which is located in the upper part 3 of the shaft and, in particular, has a 
number of parts. The steering propeller itself can be rotated endlessly through 360^^ 
The sliprings of the slipring arrangement 8 are arranged copccially concentrically 
with respect to one another, with the signal transmission antennas (which are not shown 
in any greater — detail) — advantagcoualy being — locat ed — on — fefee 
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out aide, any greater detail) preferablva ftv greater detail) 

advantagcouoly being located on the outside.. 

[Q0221 Figure 2 shows the two steering propeller units-; — annotated 18 and 19. In 
this embodiment, the intermediate covering part is advantagcouoly located directly 
on the ship's double bottom 17. The column bearing is mounted, for example, via 



struts, and the rotating motors are arranged in the same way as the slipring bodies- 
according to the invention, in the intermediate space 16 underneath the car 
deck 15. This results in a small physical height for the installation of the steering 
propellers, which are arranged well astem. 

[0023] As can bo aeon fro m shownin Figure 3, the auxiliary appliances 12 -ieaegf 
the azimuth drive, for example^ the hydraulic pumps and their motors, are 
likowiao also located in the intermediate space undemeath the car deck. The two 
steering propellers 13 and 14 are supplied with rotation power via short hydraulic lines. 
According to the invention, — thia aloo advantagcouol yJ Ihis 
makes it possible to dispense with a separate machine room above the steering propellers 
13 and 14. 

[00241 if^r-Figure 4-, — 2 1 denotco 4 shows a cable connection 21 which is routed at 
the side —: an upper cover 23 denotea the upper cover on the slipring 
arrangement—; an d upper p arts of the drives 22 denotea the upper parte of 
the drive Q for the rotary movement. Figure 4 ohowa a particularly 
good example of illustrates the small installed height which can be achieved in 
accordance with the present invention . 
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[0025] -ifJr-Figure S~, — 24 donotoG the GonncGtina part S illustrates 
the connecting part 24 of the cable connection 29-, — 27 denote o 29: an entry 27 into 
the shaft-T — and 2 6 denote a; a spare cross section — 26: a fan 28 denotca a 
fan,; an d a drive 30 a drive for the rotary movement. Since ^rfe ethese 
components ahown all a loo have connecting lines, terminals, mounting elements, 
flanges etc., it is obvioua apnarent that space optimization wao required here, 
neeeooitatinq detailed conaiderationo . h as been achieved in accordance 
with the present invention. 

In Figure — — which ohowa a physically omall — collar bearing 
according — fe^ — fefee — invention, — illuotrated — partially — ifi — fehe 
form of a oection, — 31 dcnotco the 

100261 ahioFigure 6 shows a partial section of a In Figure 6 . which ohowa a 

pliv s icall y small collar bearin g; acc ording to the invention, — illuotrated 

partially in the form of a aection, — 31 denoteo the p resent 

invention. The structural par t of the ship which forms the base ^erof the collar bearing— 

is identified bv the reference number 3 1 . This may be, for example, an intermediate 

covering part, a part of the double bottom or an annular part on the outer skin of the ship. 

Reference number 32 denotes, for example, the car deck in the case of a roro R oro ship, 

or the deckhead on the car deck. Reference number 33 denotes a motor for the rotary 

drive, which is mounted on a support 37. Reference number 34 denotes a drive pinion for 

the rotating ring 35 of the collar bearing. Finally, reference number 36 denotes the shaft 

of the steering propeller— which is connected directly to the rotating part of the collar 

bearing. The connecting elements between the individual parts, such as flanges with 
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bolts, welded seams, etc., are not shown, since Figure 6 is an outline illustration of a 
particularly physically small bearing arrangement. In this case, the drive motors 33 for 
the rotary movement are even arranged completely inside the shaft. 

In the example As shown in Figures 2 and 3, the flow freely reaches the steering 
propellers , respectively 18, 19 and 13, ir4rj — 18 and 19 freely. — Thia l4 which is 
important especially for particularly low-vibration operation-; — although flow . Flow 
guide bodies can also be arranged upstream of the steering propellers, being designed 
in particular in the form of hooks^ with the hook tip at the same level as the shafts 
of the steering propellers. This results in the ship moving straight ahead 

particularly — well ; a — pooaible — improvement — 3: ^: improves the 

propulsion efficiency—; and a — poaoible — improvement jr Himproves the 

downstream flow behavior of the ship's stem. However, in this case, the tendency of 
the drive system to vibrate must be optimized with respect to the advantages achieved, so 
that theae the flow guide bodies are more appropriate for roro R oro ferries, and are 
less suitable for ropa xR opax ferries or for cruise ships. The optimization ia 
in each caoc dependent on the ohip type, — apecd and field of 
uae . — With appropriate optim i zation, — aii — the — ship — fey^es — eaa 
advantag e ously be ccfuippcd with flow guide bodio a o pdniization . 
all the ship types can advantageousl y be equip ped with flow guide bodie s aixaniJed in 
front of the steering propellers and having a roughly droplet-shaped cross section. The 
figw j^uide bodies admittedly increase the wetted surface area, but their adva ntages for 
the ship Jjchavion fe he — downstream — drag — a^d — feh edownstream, drag, and 
propulsion efficiency may, however, more than compensate for this disadvantage. It is 
|]iMimlMly.JldYMte^^ (not shown) wi t lUhejah^^^^^^ 

possibly sho rt, steerin g oroDellers according to the present invention, since this allows the 
additianah^t^^ 

arranged — in — front — — tbe — steering — propellers — and having — a 
ro u ghly d r ep lot shap e d eress se c t io i >T- The f 1 ow gu i de bodi q s 
admittedly — increase — fehe — wetted — surface — area, — feufe — their 
advantages — fe^? — fefee — ship — behavior^ — fefee — downstream — drag — and 

the propulsion efficiency may, however, more than 

compensate §o*= this disadvantage . ^ irs particularly 
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advantag eo^ fc-e combine th em (not ohown) wi t h tfee 

phyGieally small , poooibly ijhort , otccring propcllera 

according te fe4=ie invention; since thiG allows fefee 

additional wetted area to be kept amall . 

Patent Claims 

— ^ — electrical — atcering — propeller — #er — a — ceagoing — high 
Gp ee d — ohip — having — a — polyphaae — electric — motor — which — 3r& 
mounted — under — fefee — 3tern — — fei^e — ahip — via — a — shaft — which — eafi 
rotate — aed — preferably — has — twe — parts — i^i — a — gondola like 
housing, — and: — ea^ — fee — supplied — with — electrical — drive — power 
via — a — s lipring — arrangement , — a^d — ean — fee — rotated — via — drive 
motors , — characterized — in — that — fehe — steering — propeller — is 
mounted in the — stern of — tte — ship via a — flat — collar bearing 
4^?-) — — fefee — vicinity — — fe-he — outer — skin — (-6^-? — in — particular 

above — fefee — watorlinc, — with — the — slipring — arrangement (-84- 

bcing — accommodated — in the — upper part — (^^ — e£ — fehe — shaft — (-2-r 
3^ — a^fe — t4=ie — level — — fefee — annular — bearing — (7) , — and — with — fete 
drive — motors — feee — fefee — rotary — movement — (-9^ — being — physically 
small and being arranged at least partially in the interior 
of the collar bearing — ( 4 ) . 

3-; — The electrical steering propeller as claimed in claim 1, 
characterized — in — that — said propeller — is — mounted below — fefee 
watcrlinc in the stern of the ship. 

3- ^ — The — electrical — steering propeller as — claimed in claim 1 

e^^ — 2-? characterized — in — that — fefee — collar — bearing (^7^ ie 

connected — fee — fete — structural — parts — e£ — fete — ship^ s — stern — via 

an — intermediate — covering — part (10) , possibly — with — an 

annular configuration. 

4- . — The electrical — steering propeller as claimed in claim 2, 
characterized — ±¥i — that — fe^ie — intermediate — covering — part — (10) 
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4rB — connected — fee — fefee — otructural — parto — a£ — fefee — ahip^ 3 — otern 
via a box otructurc — (11) , 

— The electrical — otccring propeller aa elaimcd in claim 3/ 
characterized — in — that — the — intermediate — covering part — (10) , 
in particular having an annular ohapo, — is — connected to — fefee 
double bottom — (^-9-) — of the ohip. 

— The electrical — otccring propeller ao — claimed in claim 3, 
4 — er — En — characterized — in — that — the — intermediate — covering 
part — (^L-G-) — i-3 — arranged — immediately under — the — lowermoot — cargo 
deck — in — the — o t e rn — area, — that — ie — te — say, — ifi — roro — ohipa, 
immediately under the car deck — (5) . 

— The electrical — otccring propeller ao claimed in claim 1, 
■2-? — 3-7 — 4r-, — S or G , — characterized in that — the — ohaf t — (-2-?^ — 3-) — ie 
mounted under a otccring propeller ocaling cover — M — in the 
ohip^o otern. 

■8^ — The electrical otccring propeller ao claimed in claim 1, 
characterized — in that — the — ocaling cover — — is — a — component 
of the car deck — (-B^ — when the ohip io in the form of a roro 
ohip . 

•9-^ — The electrical — otccring propeller ao claimed in claim 7 
e£= — 8-7 — characterized — in — that — the — ocaling — cover — f4r-) — hae 

acGcoo — opcningo — tre — individual — appliancco , ouch — as — the 

olipring — arrangement (-&4-~7 — the — drive — motoro (-9-) iei= — the 

rotary movement, — and other eooential functional clcmcnto of 
the otccring propeller. 

^r£-, — The — electrical — otccring propeller — as — claimed — in one — e^^ 
more — e# — the — preceding — claimo, — characterized — ift — that — fehe 
drive motoro — (-9-) — for the rotary movement arc in the form of 
flat radial pioton hydraulic motoro. 
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^r^. — The — electrical — o tee ring propeller — ets — claimed — — efie — &b 
more — — fefee — preceding — claimo, — characterized — BrB — that — tfee 

collar — bearing hets — a — toothed — rifft — #e-ae — fel=ie — rotary 

movement — en — tfee — rotatablc — ring — (-^-^^ — — fcfee — collar — bearing 

(7) , aftd — fefee — otationary — ring — — conncGtod^ preferably 

directly, — to a ahip atructural part — (31) . 

12- : — ¥he — electrical — atcering propeller ao — claimed — in one — aae 
more of the preceding claimo, — characterized 

4rBi — that — the — motors (33 ) Se^? — fefee — rotary — movement — et¥^ 

arranged — under — the — collar — bearing — fT-^ — ift — fehe — ahaf t — upper 
part — (36) , — being — hold — — oupporto — {3-^ — a«d — engaging — via 

piniono (^4^ ifi — the — rotatablc — ring — (-3-&-) — — the — collar 

bearing — (7) . 

13- ^ — The — electrical — otccring propeller aa — claimed — in one — 

more ei the preceding claimo , characterized in that 

hydraulic pumpo — for driving the motors — f-^3-) — are arranged in 
the ohaft — (36) , — in particular in the form of power packo . 

^A-z — The — electrical — otccring propeller ao — claimed — in one — 
more — e€ — the — preceding — claimo, — characterized — in — that — the 
electrical — power — fe^? — the — alipring — arrangement — drS — supplied 
via — cables — which — lead — from — the — side — te — the — slipring 
arrangement , — in order to achieve a flat design. 

15- T — ¥he — electrical — steering propeller — as — claimed — ifi — efie — e^ 
more — ef — the — preceding — claims , — characterigcd — i^i — that — the 

slipring — arrangement — has — a — connecting — c lemon t (21) 

connection of cables coming from the side. 

16- ^ — ¥he — electrical — steering propeller as — claimed — in one — 
more — ef — the — preceding — claims, — characterized — ifi — that — said 
propeller has at least one fan in the upper part — (-3-) — of the 
shaft , — ifi — particular — fee — avoid — heat — accumulations — ifi — the 
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ohaf t — — 3^ — ifi — fefee — region of — fefee — auxiliary drivca — — fcfee 
like . 

•3r7-^ — The electrical — otccring propeller aa — claimed in one or 
more — — fei^e — preceding — claimo, — characterized — in — that — fefee 
upper diameter of — febe — s haft — upper part — — — equal — te — ^^ 
greater than the winding length of the electric motor — (1) . 

4-8-; — The — electrical — o tccring propeller — as — claimed — in — ©ne — ©se 
more — — fefee — preceding — claimo , — charactcrigcd — ±^ — that — the 
upper part — (-3-) — of the ateering propeller ohaft 

42-^ — 3-) — i-3 — acalcd — in a — fire reoiotant — manner — from the — deck 
located above it. 

4r9^ — ?%e — electrical — otccring propeller ao — claimed in one — 
more — oi — the — preceding — claims, — characterized — in — that — the 
alipringa — §e^= — oupplying power to — and monitoring — the — motor 
are at — leaot partially in the form of concentric olipringo 
in the olipring arrangement — ( 8 ) . 

— An — electrical — otccring — propeller, in^ — particular — a& 

claimed in ©ne ©ae more ©^ fefee preceding claimo, 

characterized in that — the — olipringo — for oupplying power to 
the — electric motor are — two phaoc — ©^^ — throe phaoe — olipringo, 
and — in — that — a — junction — fer — a — motor — winding — oyotem — having 
more — than — tw© — ©ae — three — phaoco — is — made — behind — the — olipring 
arrangement , — in particular via power — ocmiconductoro — in — the 
form of — a — local — converter, — which — is — arranged — in the — ohaft 
(2, 3) . 

3^r^ — The electrical — ateering propeller aa — claimed in one or 
more — ©i — the — preceding — claimo , — characterized — in — that — the 
oeparating point — between the upper part — — and the — lower 
part — (-5-) — ©^ — the ohaft — ia — located approximately at the oamc 
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level — a-s — fcfee — outer — okin — (-6^ — e£ — fe^ie — ship, — aad — fefee — otecring 
propeller — i-s — preferably — arranged — se — &ar — a^-fe — — fe-he — a tern 
that — feke — joint — element — is — located — entirely — above — fetee 
waterline . 

— ?%e — electrical — otecring — propeller — as — claimed — ii^ — eee — 
more — — fefee — preceding — claimo, — charactcrigcd — ift — that — the 
a cparat ing — point — between — fehe — upper — part — ^ — oftd^ — tfee — lower 
part — (-2^ — — fehe — ohaf t — ie — arranged — above — — ohip' 3 — outer 
okin in a ahaft well in the otern of the ahip. 

3^-^ — The — electrical — otecring propeller ao — claimed — in one or 

more of the preceding claimo, — characterized in that 

the length of the ohip — (^-^^ — 3-) — io dimenoioned, — and the motor 

ohaf t trhe otecring — propeller — toward — fefee otern — is 

arranged 

^ — a — ri o ing — manner , ouch — that — fc-he — flow — produced — by — i-fcr 

approximately followo the atern profile of the ohip. 

T^otract 

Electrical — otecring — propeller — having — a — omall — installed 
height 

An electrical — otecring propeller — §e^= — a — oeagoing — high opeed 
ohip — having — a — polyphaoe — electric — motor — which — is — mounted 
under — the — otern of — fe*ie — ohip via — a — o haf t — which — ean — rotate 
and preferably hao two parto in a gondola like houoing, — afid 
can be — oupplied with electrical — drive power via — a — olipring 
arrangement , — afid — can be — rotated via — drive — motors, — wherein 
the otecring propeller io mounted in the otern of the ohip 
via a flat collar bearing — — in the vicinity of the outer 

akin (-64-? i^i — particular — above — fefee — waterline, with — t4=ie 

olipring — arrangement — (-8^ — being — accommodated — in — fehe — upper 
— B4 — of the ohaft — t^-T — 3^ — at the level of the annular 
NY02:361590.1 23 
COMPARISON 



A34737-PCT-USA (071308.0258) 

PATNET 



bearing (-74-? — af^d — with — fetee — drive — motora — §e^? — fefee — rotary 

movement — (-94 — being — phyoically — omall — aftd — being — arranged — et^ 
Icaot partially in the interior of the collar bearing — (4) . 

Figure 1 
Patent Claima 
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4r^24. A seagoing high apccdA ship having an electrical steering propeller 
which — [lacuna] — a pol^'phaac electric motor which io mountod 
under the otcrn of the ohip via a chaft which can rotate 
and preferably hao two parta in a gondola like houaing, — afid 
can be supplied with electrical drive power via a olipring 
arrangement , — and can be rotated via drive motoro, 
characteriaed in that the oteering propeller io mounted in 
the atern of the ohip via a flat collar bearing — (-?-) — in the 
vicinity of the outer okin — (-6-)-; — in particular above the 
waterlinc, with the olipring arrangement — W — being 
accommodated in the upper part — B-) — of the ohaft — (2, 3) at 
the level of the annular bearing — {^Hn — and with the drive 
motors for the rotary movement — (9) being physically omall 
and being arranged at leaot partially in the interior of 
the collar bearing — (•44-7 — in order to achieve a small 
inotalled arrangement for the oteering proDcller . comprising a 
polyphase electric mot or mounted in a housing under the shin's stem via a shaft having 
upper and lower parts and which is rotated bv a drive motor, further comprising a slinring 
arrangement for supplvine electrical drive power, a flat collar bearing for mounting the 
steering propeller and located proximallv to the ship's outer skin, wherein the slinring is 
located in the upper part of the shaft proximal to the collar bearing and the drive motors 



NY02:361590.1 
COMPARISON 



25 



A34737-PCT-USA (071308.0258) 

PATNET 

are located at least Dartiallv in the interior of the collar bearing, thereby achieving a 
compact installed arrangement of the aforesaid components of the steering propeller. 



S-z — Tfee — acagoing — high opccd — ahip — as — Glaimcd — i-H — olaim — ty- 
Gharactorizcd — in that — fefee — Qlcctrical — atcoring propeller — i© 
mounted below the waterline in the otcrn of the ahip. 

3- ^ — The oeagoing high apeed ship ao claimed in claim 1 or 2, 
characterized — in that — fefee — collar bearing — f?-) — is — connected 
te — fehe — otructural — part a — ei — the — ahip^ o — atern — via — an 
intermediate — covering part — (10) , — poooibly with — an — annular 
configuration. 

4- ; — The — oeagoing — high opeed — ohip — as — claimed — iH — claim — 3-r 
characterized — ifi — that — fehe — intermediate — covering part — (10) 
•ts — connected to — fefee — otructural — parto — e^ — fefee — ohip^ o — otcrn 
via a box otructure — (11) . 

5- : — The — oeagoing — high opccd — ohip — as — claimed — ifi — claim — 3-r 
characterized in that — fehe — intermediate — covering part — (10) , 
in particular having an annular ohapo, — ±b — connected to the 
double bottom (20) of the ohip. 

— The oeagoing high opccd ohip ao claimed in claim 3 , — 4 or 
■5-? — characterized — ifi — that — the — intermediate — covering — part 
(10) — io arranged immediately under the lowermoot cargo deck 

ift — the — otcrn — area, that is — te — oay, ifi — roro — ohipo, 

immediately under the car deck (5) . 

— The — oeagoing high opeed ohip — as — claimed — mi — claim 1, — S-r 
3-? — 4-; — 5 — ea? — &-? — characterized — ifi — that — the — ohaf t — (-2-? — 3^ — is 
mounted under a oteering propeller oealing cover — H-) — in the 
ohip'o otcrn. 
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^8-; — file — seagoing — high opccd — ohip — ae — claimed — in — claim — 7-r 
characterized in that — t^ie — ocaling — cover — Hr) — ts — a — component 
e£ — the car dcclc — — when the — ship io — in the — form of a roro 
ahip. 

-9-; — The ocagoing high apccd ohip ao claimed in claim 7 or 8, 

c h a racterized — iii — that — the — sealing — cover — has — acccao 

openings — fee — individual — applian c e s , such — as — fetee — slipring 

arrangement (-S-f-^ the — drive — motors (-9^ #e^^ — the — rotary 

movement , — and — other — essential — functional — elements — — fehe 
steering propeller. 

— The — seagoing high speed ship as — claimed in one — or more 
€hf — the — preceding — claims , — characterized — i-R — that — the — drive 
motors — (-9^ — for the rotary movement are in the form of flat 
radial piston hydraulic motors. 

i^r^ — The — seagoing high speed ship as claimed in one or more 
— fehe — preceding — claims, — characterized — i^^^ — that — the — collar 
bearing — — hae — a — toothed — 3f4fft — §er — the — rotary movement — en 
the rotatable ring — (-3-5^ — of the collar bearing — ^7^-^ — and the 
stationary — ring — irs — connected, — preferably — directly, — te — a 
ship — structural — part — (31) . 12 . — The — seagoing high speed ship 

as claimed — irH — ene — e-^e — more — e4 the — preceding — claims , 

characterized — in — that — the — motors — the — rotary 

movement — ar=e — arranged under the — collar bearing — B^-) — in the 
ahaf t — upper — part — (36) , — being — held — via — supports — f3-7^ — a^td 
engaging via pinions — 134-) — in the rotatable ring — (-3-&-) — of the 
collar bearing — (7) . 

i3": — The — seagoing high speed ship as — claimed in one or more 
— the — preceding — claims, — characterized — i-H — that — hydraulic 
pumps for driving the motors — (-3^-) — are arranged in the shaft 
(36) / — in particular in the form of power packs. 
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-3r4-^ — The — ocagoing high opccd ohip ao Glaimod in one or more 

ei fehe preceding claima, characteriged that the 

electrical — power — ie^? — the — olipring — arrangement — a^s — oupplicd 
via — cabloo — which — le ad — from — the — oidc — te — the — olipring 
arrangement , — in order to achieve a flat deoign. 

— ?%e — ocagoing — high opccd — ohip — ao — claimed — in — one — or more 
of the preceding claimo, — characterized in that the — olipring 
arrangement — has — a — c o nnecting clement — (21) — for connection of 
cableo coming from the oidc. 

i^-; — ?%e — ocagoing high opccd ohip ao — claimed in one or more 

the preceding claims, characterized i^^ that the 

electrical — oteering — propeller — hae — at — Icaot — ene — §an — in — the 
upper part — — ef — the — shaft, — in particular — te — avoid heat 
accumulationo — in — the — ohaf t — (^-7 — 3^ — ifi — the — region — e€ — the 
auxiliary driveo or the like, 

— The ocagoing high opccd ohip as — claimed in one or more 
e£ — the — preceding — claimo, — characterized — iH — that — t^^e — upper 
diameter of the ohaft upper part — (-3-^ — io equal to or greater 
than the winding length of the electric motor — (1) . 

— Sie — ocagoing high opccd ohip ao — claimed in one or more 
e€ — the — preceding — claims , — characterized — in — that — the — upper 
part — (-3") — of the — oteering propeller ohaft — — 3^ — io oealed 
in a fire reoiotant manner from the deck located above it. 

— ?%e — ocagoing high opccd ohip ao — claimed in one or more 

the preceding claimo, characterized i^i that the 

olipringo — fei^ — oupp lying — power — te — a¥^ — monitoring — the — motor 
are at — Icaot partially in the — form of — concentric — olipringo 
in the olipring arrangement — ( 8 ) , 

20. A ocagoing high opccd ohip, — in particular ao claimed in 
eee — or more — — the preceding — claims , — characterized — in that 
the olipringo for supplying power to the electric motor arc 
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two phaoc — ©3? — three phaac — olipringa , — — in that — a — junction 
^e^? — a — motor — winding — oyatem — having — more — than — few© — — three 

phaoea — — arranged — behind — fehe — olipring — arrangement , ift 

particular via power — aemi conduct or o — in the — form of — a — local 
converter, which io arranged in the ahaft — (-3-? — 3^ 

•24r-^ — The: — oeagoing high apeed ahip — as — claimed — in one — or more 

fe4^e preceding claima , characterized ii^^ that the 

aeparating — point — between — fehe — upper — part — — a^d — trhe — lower 
part — (-2^ — ©^ — the — ohaf t — — located approximately at — the — oame 
level — as — fe4=ie — outer — a kin — (-6-) — ©^ — fehe — ahip, — and — the — ateering 
propeller — 3rS — preferably — arranged — s© — #ar — a#fe — ii^ — fe4=ie — atern 

that — the — joint — element is — located — entirely — above — the 

waterline . 

•2^-^ — The — acagoing high apeed ahip aa — claimed in one — or more 

©^ the preceding claims, characterized iB that the 

a eparating point — between — the — upper part — (-3-) — aed — the — lower 
part — (^^ — ©# — the — shaft — is — arranged — above — the — ahip' a — outer 
ak in — — a — ahaft — well — i^i — fehe — atern — ©^ — tfee — ahip ,23 . — The 
acagoing — high apeed — ahip — as — claimed — ±n — ©ae — or more — ©i — the 
preceding — claima', — characterized — in: — that — the — length of — the 
ship — — 3^ — is — dimensioned, — a^d — fehe — motor — shaft — ©€ — the 
ateering propeller toward the atern ia arranged in a riaing 
manner, — auch — that — the — flow — produced — by — tt — approximately 
follows the atern profile of the ahip. 
Deacription 

Electrical — ateering — propeller — having — a — a ma 11 — installed 
height 

The — invention relatea — t© — a acagoing high apeed ahip having 
o^i — electrical — ateering — propeller — which — has — a — polyphase 
electric motor which ia mounted under the atern of the ahip 
via — a — ahaft — which — eem — rotate — and preferably haa — two parts 

^ — a — gondola like — housing, afid — eafi — be supplied — with 
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electrical — drive power via a — s lipring arrangement , — and can 
be rotated via drive motora. 

GA 1,311, 6 37 A dioclooco a corrcaponding Qlcctrical 

otccring — p r o p eller; — whoac — ohaf t — — tubular. — ¥ke — alipring 
body io located above the ohaft, — inaide the ohip. 

The proopcctUQ from Sicmcno and Schottcl, — entitled — ''The SSP 
Propulsor^S No. — 159U 55 9 04902, Apri l 1998, — aloe diaclo a cs a 

oteoring — propeller — which — ea^i — fee — rotated, ±^ — which — 

gl iprin ge — §er — tr^anrS-m i s s i -en — e-f — -the — e-tee-t-r-iea-l — driv-e — pewer 
arc arranged , — i n the — G ame w a y ao the hydraul i c drive motoro 
#er — the — retra-ry — mevefae^i-t — and — their — hydraulic — pumpo , — in a 
drive — machine — room — (Propuloor — SrO-O — m) — above — fefee — otccring 
p ropel l e r. — Tfee — cables — a-re — s-^ppli e d — fe-e — fcfee — &Mp rin g-s — from 
above . 

— obj ect — — the — invention — ts — fee — refine — fefee — Icnown — drive 

cuch — that , in — particular — — roro — ohipo, — mor e space — 

obtained in the stern of the ahip. — In roro ahipa, — by way of 

example, it — i-s — intended — fee — be — pooaible — fee — een struct — a 

continuoua internal car deck without the otern door for the 

ea r d eefe7 — and th e— ear— -deek— itrseM- — ha v i ag-— fee— be — ra.-i"Sed-7- — In 

thio — caac, — as — before , — ad e quate — cap ab ilities — for repair — and 
maint e nance ohould beprovided . — In thio caoc, — ife — is — intended 
to be poooible to deoign the conditiono downotream from the 
Gte rn t o 

optimize — fetee — drag, — taking — account — ei — the — flow — conditiono 
resulting from the use of steering propellers, 

^The — obj ect — is — achieved — in — that — fefee — steering — propeller — is- 

mounted in the — otern of the ohip via a flat — collar bearing 

in the vicinity of — fehe — outer skin, in particular above the 

waterline, — with the olipring arrangement being accommodated 

in the uppe r part e -f—t h e shaft at — t h e level — o f t h e a nnu la r 

bearing, — and with the drive m ot oro for the rotary movement 
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being p hys i c all y small aad being arranged arfe least 

partially — in — tfee — interior — — febe — collar — bearing, — ift — order 
•fee — achieve — a — smal 1 — installed — arrangement — §e^? — fe^^^- — steering 
propeller. — This results — in the — small — installed arrangement , 

desired — according — fee — fehe — invention, §er — fehe — electrical 

steering — propeller . — Admittedly, — afe — first , — ife — appears — fee — fee 

impossible — fee — accomm oda t e th e slipringe — and — fehe — d ri v e 

motors — §er — the — rotary — movement — et c . — ifi — fehe — upper — part — e# 
the — she-£-fe— with — ifee — ''rotating bearing'' — constriction, — so that 

4-fe is still possible fee — produce a — passage downward. 

However, — fehe — invention — is f e a a i bl--e— by--"eg^te4rfMrgi^ — fe-he — s-i zo B 

ef arti ferhe parts and fey largely dispensing with 

h ori -zen tally run mrHg stru-fere-r- Thi s mal ^ i e s it possi ble te me ve 

the drive motors — for the — rotary movement — to the area under 
th e slipring arraHgcment > 

The — flat — col lar — bearin g — eae — fee — a rranged — feefeh — above — febe 
water line — and, — alternatively, — below — fehe — waterlinc . — tn — fehe 

ca se ef an a-r-^^a^^emenrfe be l e w t h e wertee rlin e-7 i~fe ie 

advantageously kept afe^ an increased pressure . The 

arr ang ement — disclose d in — GA — 1,311, 657A; with — fehe — shaft 

entering — the — ship — below — fehe — waterlinc — and — an — internal 

extension e£ fehe shaft fee above fehe waterlinc, ie 

considerably less advantageous. — This can result — in scawatcr 
entering the interior of the bearing. 

a — bhe — shaft — it mounted in a — large diameter collar bearing 

above fehe — waterlinc, with — febe bearing diameter — being 

approximately — equal — fee — e^^ — greater — than — fehe — winding — length 

of the electric motor, — this results, — especially when, — as- 

advantageously — proposed, the — collar — bearing — also — has — a 

large — internal — diameter, — in the upper part — of the — shaft — e# 

the — steering — propeller — being — se — roomy — that — fehe — slipring 

arrangement , whose size has been optimized, and fefee 

rotating — motors — een — fee — accommodated — completely — inside — ifer-r 

it — is — thus highly advantageously possible — to dispense with 

a — separate — machine — room above — the — steering — propeller, — and 
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inatallcd — height — eafi — fee — oavcd - — The — collar — bearing — eaH — fee 
arranged directly under the car deck. 

A — further — refinement — ef — fehe — invention — providea — feee — the 
drive motoro — for the — rotary movement — fee — fee — i« — fehe — form of 
flat — hydraulic — radial — pioton — motora . — This — reoulto — 3Hft — a 
particularly — advantageouo — configuration — ef — fehe — rotating 
motoro, — with email dimcnoiona and a large torque > 

5fee — invention — advantageouo ly — provideo — #e-^ — fehe — poooibility 

connecting fehe ahaf t fee fehe ohip' o hull via an 

intermediate — cov e ring — part — immediately — under — fehe — lower moot 
cargo — dcclc — i^i — fehe — otcrn — area, — — example — fehe — ea-^e — deck — ifi 
ferhe — eaee — — roro — o hip o . — Such a — omall — intermediate — covering 
part , — which — may — al s o — fee — i^^ — fehe — form — ef — an — annular — diok, 
advantageouo ly — reoulto — in — fehe — capability — fee — inotall — fehe 

electrical otccring propeller o u ch that ife ±s both 

particularly otablc and i-a phyoically omall , The 

intermediate — covering part — ean — fee — arranged — in — fehe — otcrn 

area — both — via — mounting — elcmo n t o , §er — example — boxeo , — and 

directly, — for example by fitting it on the double bottom. 

Particularly in the — caoe of — roro — ohips, — ife — ie — in thio — caoe 
advantageouo — i^ — fehe — o haf t — is — mounted — under — a — otccring 

propeller — scal ing — cover — in — fefee — ohip^ o — otcrn, with — fehe 

c oaling — cover — advantageouo ly — being — a — component — ef — fehe — eae? 
deck — when — fehe — ohip — is — in — fehe — form — e£ — a — roro — ohip . — Thio 
reoulto — in — particularly — good — utiligation — ei — fehe — phyoical 
height available in the otcrn of the 
Patent Claimo 
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